Renal functional effects of endothelins: dependency on cytochrome P450-derived arachidonate metabolites.
The renal tubular and hemodynamic effects of endothelin-1 (ET-1) were studied in the rat in terms of the participation of cytochrome P450 monooxygenases (CYP450)-derived arachidonic acid (AA) metabolites. The availability of specific mechanism-based inhibitors of CYP450-dependent AA metabolism has greatly facilitated studies designed to link AA metabolites generated by CYP450 to renal function. Eicosanoid products synthesized by cyclooxygenase (COX) and CYP450 can account for the renal functional effects of ET-1. Inhibition of COX decreased glomerular filtration rate (GFR) and potentiated the depression of GFR elicited by ET-1. In contrast, inhibition of CY-P450-dependent AA metabolism enhanced GFR and blunted ET-1 induced increase in renal vascular resistance, yet reduced the diuretic response to ET-1. Thus, CYP450-dependent AA products depress GFR and renal blood flow, while promoting sodium excretion. The effects of ET-1 on renal function correspond to those of 20-HETE, the predominant renal CYP450-derived AA metabolite.